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The present invention relates to an arrange- 
ment for coding etectronic equipment in a 
space by means of radiation transfer, wherein 
the equipment includes heat-emitting elec- 
tronic components mounted on a circuit board 
or the like. Ascending to the Invention, each 
circuit board (1) or the like is surrounded by a 
odd plats (3) which is spaced torn the circuit 
board. The surfaces of both the circuit board (1) 
and the plate (3) are treated so as to have a high 
IR-radiation coefficient, wherein heat is trans- 
ferred from the hot circuit board to the relatively 
odder plate by radiation. 




1 



2 



TECHNICAL FIELD 

The presort invention relates to an arrangement 
for coding electronic equipment In a apace by means 
of mediation transfer, this equipment including heat- 5 
transmitting electronic components mounted on a cir- 
cuit board or Ilk© device. 

DESCRIPTION OF THE PRIOR ART 

10 

In normal operation, electronic components oper- 
ate with energy conversion, such as to generate heat 
This heat endeavours to raise the temperature of the 
components, therewith shortening the useful life 
thereof. Consequently, in the case of equipment is 
which Includes many components and where It & de- 
sired to achieve long useful life, It Is desirable to con- 
duct or lead the heat away from the components con- 
cerned. This is often effected by flushing the compo- 
nents or the corresponding circuit board on which the 20 
components are mounted with air of lower tempera- 
ture, so as to effect a heat transfer. The thus heated 
air & removed and replaced with fresh air of lower 
temperature. 

With certain equipment, the electronic devices 25 
generate so much heat that special measures must 
be taken in order to remove heat therefrom. These 
measures may comprise leading the heat away from 
components and circuit boards to a heat transfer de- 
vice, the coolant contact surface of which fis enlarged so 
with the aid of fins or pins, said coolant normally be- 
ing air. Other measures which contribute towards an 
increase in the heat transfer effect Include higher air 
speeds and the use of an air mixture, comprising air 
which has already been heated and cold atr, on micro- 38 
levels along the surfaces of the heat transfer device. 
In those cases when a particularly good coding ef- 
fect is desired, the coolant may consist of a cold liquid 
which is permitted to pass in contact with the heat 
transfer devices. The thus heated liquid can then be <jo 
used in another stage to transfer heat to air in a sep- 
arate heat transfer device having a very large contact 
surface area, this air then forming a secondary cod- 
ing medium. The heat transfer In the secondary de- 
vice can be improved by lowering the temperature in 45 
the secondary codant to a value beneath room tem- 
perature, with the aid of a heat pump. This is often de- 
sirable in tropical climates and also in order to obtain 
a sufficiently high temperature difference through 
the fined parts and joins of the construction, with the so 
intention of achieving a suff idently high heat flow, 
justified by the desired temperature control of the crit- 
ical parts of the construction. 

When the temperature is lowered to beneath 
room temperature, there is a risk of moisture carried 00 
by the air condensing on sensitive and susceptible 
parts of the construction, resulting in corrosion and 
leakage problems. Another problem which is often 



encountered resides in the fact that the flow of heat 
from the components to the heat transfer device is of- 
ten blocked to a greater or lesser extent by material 
which has a relatively poor thermal conductivity and 
which is unsuitably configured. From the aspect of 
thermal conductivity, joins between different parts of 
the heat conducting parts are often unsuitable and 
constitute a problem. 

There is a general endeavour to provide equip- 
ment which has few moving parte and which Is of sim- 
ple and robust construction with regard to manufac- 
turing costs, physical vdume and reliability. Compli- 
cations in this respect constitute a problem. 

SUMMARY OF THE INVENTION 

The present invention relates to an arrangement 
for coding electronic components by means of radia- 
tion transfer and the object of t he invention is to solve 
the aforesaid problems. More specifically, the inven- 
tion relates to an arrangement for leading heat away 
from a circuit board by utilizing generally the IR-redi- 
atlon emitted by the hot components. The prindple of 
optimizing IR-radiatlon has earlier been ignored in 
the construction of coding arrangements for circuit 
boards of moderate power generation. The invention 
provides an arrangement having the characteristic 
features set forth in the following Claims. 

The invention solves several problems associat- 
ed with air and liquid coding, such as few moveable 
parts, simple construction, reliability, and also the 
problem represented by condensation when cooling 
with the aide? a liquid. 

Other objects of the present Invention and advan- 
tages afforded thereby wfll be apparent from the fol- 
lowing description, which is made with reference to a 
preferred exemplifying embodiment of the Invention 
and also with reference to the accompanying draw- 
ing. 

BRIEF DESCRIPTION OF THE DRAWING 

The single Figure of the accompanying drawing 
fllustrates principally an exemplifying embodiment of 
the inventive arrangement 

BEST MODE OF CARRYING OUT THE 
INVENTION 

An exemplifying embodiment of the invention will 
now be described with reference to the accompany- 
ing drawing. The described embodiment can be modi- 
fied In different ways and the invention Is limited sde- 
ly by the following Claims, illustrated in the drawing 
is a circuit board 1 on which heat-generating electron- 
ic components 2 are mounted. The temperature of the 
components 2 and the circuit board 1 , which is mount- 
ed In a space, for Instance an apparatus cabinet, will 
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therefore increase, for instance to a temperature of 
70°C. This heat is conducted away by means of a U- 
shaped plate 3 which surrounds the circuit board 1 
and which is provided integrally with a cooling liquid 
channel or loop 4. The coding liquid cools the plate 
3 to a low temperature, e.g. a temperature of +4°C. 

The surfaces of the circuit board 1 and the plate 
3 are treated in a manner such as to have a high coef- 
ficient 8 for IR-radiatk>n, for instance a coefficient of 
0.9. The circuit board 1 wBI therefore omit mere I R- ra- 
diation than it receives from the plate 3, in accor- 
dance with the following formula known from radia- 
tion physics. 

P = «6(7? - 7J) 
If a reasonable simplification Is made so that ra- 
diation is solely exchanged between the relatively 
closely positioned and mutually parallel circuit board 
1 and the plate 3, the net heat flow from the circuit 
board 1 to the plate 3 with the above exemplif led tem- 
peratures and radiation coefficient wfll then be: 
P = 0.9- 5.67- 1(H [(273 + 70)* - (273 + 4*] = 
4G4W/m* 

Hf the power density shall be applied to the circuit 
board 1, it shall be observed that the board radiates 
from both the front and the roar sEde thereof. Thus, 
theoretically, the heat developed by the circuit board 
1 may be in the order of 2x404 =808 W/rrf.Thte cool- 
ing Is often sufficient 

Since heat is applied to tho plate 3, it is necessary 
to cod the plate by pumping a cold liquid through the 
loop 4. This liquid is cooled and pumped with the aid 
of a coding compressor 5. The liquid is pumped fur- 
ther through a pipe 6 to a coder 7 which has a la?g© 
aCr-contact surface erea, said air being blown at high 
velocity through the cooler 7 by moans of a fan 8, 
wherein the heat Is transferred to the air. The cooler 
may be placed conveniently outside the external wall 
9, when the equipment with c&cult board 1 1s placed 
indoors. 

When the relative humidity of the air is high, the 
moisture in the air will condense on the plate 3. This 
condensate is cdlected in a channel 10 and is led 
away from the space or cabinet 11 through a drainage 
pipe 12 and discharged at a location where it can do 
no damage. The air within the space 11 is therewith 
dehumidified. The air within the space 11 is also 
coded by the odd plate 3, wherein the coding proc- 
ess is assisted by natural convection. 

The object of obtaining a simple coding system 
which comprises only a few moveable parts and with 
minimum conduction in static materials and only a few 
joins with problematic thermal abutment is achieved. 
Furthermore, the air in the cabinet 11 is dry and, 
since the cabinet 11 is airtight, no dust contaminated 
air liable to disturb the electronic function is able to 
enter the cabinet It is possible to arrange in the cab- 
inet a forced-air rocyding coding facility when com- 



ponents having additionally large thermal density re- 
quire additional ceding. 

The aforesaid embodiment has been described 
and illustrated with reference to orty one circuit 
5 board. As will be understood, It is normal for electron to 
equipment to comprise many components mounted 
on a plurality of cfecuit boards. Each tircuit board 1 & 
surrounded by a respective, individual plate 3 with In- 
tegrated coding loop 4. On the other hand, the varl- 
10 ous coding loops 4 are coupled to the common com- 
pressor 5. Furthermore, each cooling plate 3 has its 
own individual cdlecting channel 10, by means of 
which the drainage pipes 12 together lead away the 
water of condensation. 
15 The plate 3 can also be brought to a lower tem- 
perature with the aid of Peltier elements disposed on 
the surface of the plate. Naturally, in this case, the 
channels 4, the compressor 5 and the remaining 
parts of the heat exchange system are not required. 
20 It wBI be understood that the invention is not re- 
stricted to the aforedesctribed and illustrated embodi- 
ment, and that modifications can be made within the 
scope of the fdlowing Claims. 



1. An arrangement for coding electronic equipment 
in a space by means of radiation transfer, said 

90 equipment including heat-emitting electronic 
components which are mounted on a respective 
cfrcuft board or the like, 

©tarcctoiifeosa in that each said circuit board (1) 
or the like is surrounded by a odd plate (3) which 

35 is spaced from said board or the litas; and in that 
the surfaces of the circuit board (1) and the plate 
(3) are treated so as to have a high radiation coef- 
ficient for IR-radlation, wherein heat §s transfer- 
red from the hot drcuit board to the relatively 

40 edder plate by radiation. 

2. An arrangement according to Claim 1 , dfooirccto^ 
Isod in that a codant channel (4) extends over 
the whde of the surface off the plate and is 

45 formed integral with said plate, said codant func- 
tioning to carry away the heat received. 

3. An arrangement according to Claim 2, chotrcctor- 
Csod by a compressor (5) which pumps the cool- 
50 ant through the channel (4) and through a heat 

exchanger (7) located externally of the space 
(11). 

4. An arrangement according to Claim 1 , dharntitep- 
55 Lsod In that the plate (3) is U-shaped and that the 

circuit board (1 ) is located between the legs of the 
U. 
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9. An arrangement according to Claim 1 , character 
B2od in that the temperature of the surfaces of 
the plats (3) ia lorasrad with t ho aid of Peitter de- 
ments. 

6 

3. An arrangement according to Claim 1 , ctaractoo^ 
feed by a condonsateK»Oectlng channel (10) dis- 
posed beneath the plate (3). 

7. An arrangement according to Claim 1 , dftoractotr- 10 
Used by a drainage pipa (12) which functions to 
convoy condensate from th® collecting channel 
(10) to a location externally aS the apace (11). 
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